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being used for some time. The potential fall for aluminium and
magnesium electrodes was about 180 volts, and was thus consider-
ably smaller than for platinum electrodes (cf. Art, 47) ; these
metals, however, are easily oxidised ; and as, unlike other metals, ,
they do not disintegrate when used as cathodes, the film of oxide
would not get removed by use.

158.] The fact that a large number of metals give the same
potential fall, while -others give a varying one, seems to indicate
that this potential fall depends upon whether the electrodes do
or do not take part in some chemical change occurring at the
cathode; and the connection between this fall in potential and
the chemical changes which take place near the cathode seems
still more clearly shown by the surprisingly large effects pro-
duced by a small quantity of impurity in the gas. Warburg
found that the fall of potential at the cathode in nitrogen which
contained traces both of moisture and oxygen was 260 volts,
while the same nitrogen, after being very carefully dried, gave a
cathode fall of 343 volts: thus, in this case, a mere trace of
moisture had diminished the cathode fall by 25 per cent., the
removal of the trace of oxygen produced equally remarkable
effects, see Art. 160. This points clearly to the influence exerted
by chemical actions at the cathode on the fall of potential in
that region; since a mere trace of a substance is often suffi-
cient to start chemical reactions which would be impossible
without it: thus, for example, Pringsheim (Wied. Ann. 32, p. 384,
1887) found that unless traces of moisture were present, hydrogen
and chlorine gas would not combine to form hydro-chloric acid
under the action of sunlight unless it was very intense.

159.] The fall of potential at the cathode seems to be lowered
as much by a trace of moisture as by a larger quantity, as long
as the total quantity of moisture in the nitrogen remains small; if,
however, the amount of aqueous vapour is considerable, the fall in
potential is greater than for pure nitrogen; thus in a mixture of
nitrogen and aqueous vapour, in which the pressure due to the
nitrogen was 3-9 mm., that due to the aqueous vapour 2-3 mm.,
Warburg found that the fall in potential was about 396 volts, as
against about 343 volts for nitrogen containing a trace of oxygen;
the increase in the fall of potential at the cathode was, however,,
not nearly so great comparatively as the increase in the potential
differences along the positive column,                ;|i
